The Vilsmeier reagent is well-known electrophilic reagent for synthetically useful organic transformations. Its ionic liquid version has been prepared from DMF-like ionic liquid. Apart from its other reported applications, presently it has been used as an efficient organo reagent for efficient esterification. Variety of esters has been prepared from versatile carboxylic acids and alcohols under ionic liquid conditions with excellent yields. The present system offers an economically and environmentally better alternative to routine procedures.
Introduction
One of the main objects of current research pursuits has been to find efficient and economical methodologies for synthetically useful transformations. More recently, a new dimension has been added to improved organocatalysis i.e. to make the procedures green and environmentally benign. Many synthetically useful organic reactions have been achieved by using organic molecules as catalysts. However the organocatalysed reactions suffer immensely from their inherent draw backs like toxicity, high cost, laborious procedure and hectic work up to obtain pure products. An idea of converting organocatalysts into their ionic liquid versions has revolutionized the field of organocatalysis. This is achieved by attaching an organocatalyst with cationic part of an ionic liquid and resulting N,N-Dimethylchlorosulfitemethaniminium chloride (SOCl 2 -DMF), known as Vilsmeier reagent is well known powerful electrophilic reagent to achieve some synthetically useful reactions [2] . The Vilsmeier reagent is usually prepared by treating the dimethylformamide (DMF) with an appropriate chlorinating agent like thionylchloride, oxylyl chloride, phosphorus pentachloride or cyanuric chloride. The scope of its application is wide as evident from reporting of large number of reviews about its applications.
The Vilsmeier reagent has been used to achieve key synthetic transformations such as direct N-alkylation of phthalimide by alcohols as alkylating agents [3] conversion of different alcohols to the corresponding alkyl chlorides [4] , tetrahydropyranylation of primary, secondary and tertiary alcohols and phenols [5] [6] conversion of ketoximes into the corresponding amides and aldoximes to nitriles [7] , Lossen rearrangement of hydroxamic acids to form isocyanates [8] .
However high water sensitivity renders this reagent quite difficult to handle and extra care is observed during its preparation and application. In order to overcome this drawback, we reported its ionic liquid version which is hydrophobic and thus easy to handle. And we have successfully performed above said reactions with ionic liquid version of Vilsmeier reagent with improved efficiency and ease [9] .
Due to its oxophilic nature, Vilsmeier reagent demonstrates the tremendous tendency to react with nucleophillic oxygen like hydroxy group thereby promoting many useful reactions. Apart from other applications, it has also been used for the activation of carboxyl group in various synthetic transformations.
Esterification reaction of alcohols and carboxylic acids is an important transformation in organic synthesis and a variety of methods has been developed to accomplish it [10] . The Vilsmeier reagent has also been shown to have the potential to cause the esterification between structurally diverse carboxylic acids and alcohols. Kaula et al. reported its use as an efficient reagent for one-pot synthesis of esters from equimolar amounts of fatty acids and hindered alcohols under mild conditions [11] .
In continuation of our ongoing projects on exploration of applications of DMF-like ionic liquid to justify its "multipurpose" nature, presently we have examined its potential as a dehydrating agent for reactions involving dehydrative eliminations.
General Methods and Procedures

Material
All chemical were purchased from Aldrich. All reagents and solvents were used without further purification. Buchi 510 melting point apparatus was employed 
Parameters for GC-MS
General Procedure for Ionic Liquid-Based Vilsmeier Reagent Catalysed Esterification
For each run of test reaction, the required ionic liquid version of Vilsmeier rea- 
Spectral Data of Synthesized Products
Results and Discussion
The ionic liquid based Vilsmeier reagent (1c) has been obtained according to our reported procedure by treating the 3 moles of Dimethylformamide (DMF-like ionic liquid) (1a) with one mole of trichlorotriazine (1b) as shown in (Scheme 1) [12] .
In the light of the reported applications of ionic liquid based Vilsmeier reagent studied so far [13] 
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Then carboxylic acid is added to react with the complex (2b) formed between an alcohol and IL-reagent to give ester (2c).
Another option is to treat the IL-based Vilsmeier reagent with carboxylic acid to form complex (3a) then add alcohol which will react with carbonyl carbon of the acid present in reactive intermediate (3c).
Second option seems to be more productive and efficient as compared to first one. With this theoretical prediction we proceeded as follows:
As a test reaction, we started the ionic liquid based chloroiminium reagent catalyzed esterification with benzoic acid and isoamyl alcohol. Keeping this idea in mind optimized condition were developed using equimolar amounts of benzoic acid and isoamyl alcohol. The IL-based Vilsmier reagent worked well to produce isopentyl benzoate in excellent yield of 98%.
Optimization of Reaction Conditions
The ionic liquid based Vilsmeier reagent was prepared from DMF-like ionic liq- 
Scope of Developed Procedure
The scope of current methodology was further examined using structural variety of both carboxylic acids and alcohols. Various types of aliphatic and aromatic alcohols were treated with different carboxylic acids which provided the corres- Table 1 . Every combination was selected with particular object to get insight into the structural compatibility of new protocol.
Using the optimized conditions, we initially tested the esterification between simpler substances like acetic acid and ethanol which provided the corresponding esters in quantitative yields (100%). The esterification of acetic acid with Some dicarboxylic acids were also subjected to current procedure without adding alcohol i.e. phthalic acid and 1,5-pentandioic acid. They furnished corresponding anhydrides in best yields (Table 1 , entry 8 & 11) . Some dicarboxylic acids were also treated with required mole ratio of monohydroxy alcohols i.e.
( Table 1 , entry 9 & 10). They provided the diesters along with some traces of anhydrides. In our case it is manifested from the reduced yields of esters of (Table 1, (Table 1) . Most of the reactions provided the best yields of esters under current procedure.
At the end of every reaction, we had ester product and in certain cases some by products, dichloromethane, traces of water and the regenerated DMF-like ionic liquid. The ionic liquid, CH 2 Cl 2 and water formed immiscible layers thus easy to separate. The procedure was easily executable under green conditions.
Entire operational profile indicates the success of developed procedure. We have checked the limited number of compounds and more detailed aspects can be further investigated.
Conclusion
The ionic liquid based Vilsmeier reagent has been shown to be an efficient organocatalyst for esterification of structurally divorce carboxylic acids and alcohols. The current method is green because it does not involved environmentally hazardous solvents. Due to lack of work-up cost and recycling of ionic liquid, it is not economically viable. The required esters were obtained in excellent yields in lesser time period as compared to other routine procedures. The most remarkable aspect of current method is easy recovery of products in pure state by simple extraction with ether without laborious work-up. The ionic liquid can be used recycled without loss of catalytic efficiency. This method is superior to other reported methods in terms of cost, labor and efficiency.
A. A. Hullio et al.
